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s padll Jualse o aai Brassica oleraceae var. Italica S5l <ils s
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Calabrese sasiall dSleall & Lay) ey Cauliflower, Asparagus Italian, Broccoli,
il aehul) sk S5 Y dupll 4l dal e Mol @il g3 (2013 cuesdls see)
Ghlie s Aol @l LY phasdl ol (2004 (ua) L) dand) iSend) dalsall ae
Ay (el lag )l aSa sie 8ye JgY g5 3 L(2009 candl) Lasgial) () adl (e
3 dglatll Lalill e Wl a1806 ale ISyl ) atel)y clivl Waaasg 21720 ole 155 8
Ouda) Kyl & S5l cild (glail) 3asull dal e 21923 ale 50 Jo¥s Kol b g5
On duging W Adlal) 2813a]) dal) iy bl e JSg 5 @l 2y (2008 <Mahadeen
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Sl Jslis xie %453 Gl julls L)) sha Julis GSYL 230 0 3 glapudl 0l
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SUMMARY

This study included three experiments, the first laboratory, the second and
the third field, during the period from September 2020 to March 2021, the
laboratory experiment was conducted in the laboratories of the College of
Education for Pure Sciences / University of Diyala, and included the preparation
of nano-zinc oxide (ZnO) and nano-zinc sulfide (ZnS) by the Co-precipitation
method. The two compounds were characterized by spectroscopic and physical
diagnostic methods, including infrared spectroscopy (FTIR), X-ray diffraction
(XRD), energy-dispersive X-ray spectroscopy (EDX) and scanning electron
microscopy (SEM). The results showed that the average particle size of zinc
oxide and zinc sulfide nanoparticles prepared by the precipitation method was
33.40 and 6.36 nm for each respectively, The nanoparticles of each of the two
compounds were prepared with high purity and at nanoscale. As for the two field
experiments, they were conducted in the greenhouse of Baquba nursery/ Diyala

Agriculture Directorate.

-The first experiment: included studying the effect of adding concentrations of 75
and 150 mg.L"! of zinc oxide and zinc sulfide nanoparticles individually to the
nutrient solution of Brassica oleraceae var. Italica. As well as the control
treatment (cooper's solution without zinc) using the soilless cultivation technique.
An experiment was designed using the completely randomized design (CRD),
with three iterations for each treatment and three observations for each iteration.

The results of the experiment showed the following:

1- Nano zinc oxide at a concentration of 75 mg.1"! was superior to all treatments
in most of the vegetative characteristics, as the average plant height was 55.50
cm, the average stem diameter was 9.025 mm, the average leaf area was 444.51
cm 2, and the average number of branches was 12.0 branch.plant™, Compared with

the control treatment. While the treatment with zinc sulfide nanoparticles at a
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concentration of 75 mg.I"! was superior in the average fresh and dry weight of the
shoot total of 730 and 91.67 g compared to the control treatment, As for the
treatment with zinc sulfide nanoparticles prepared by sedimentation method at a
concentration of 150 mg.L!, has been exceeded In the average number of leaves

that reached 21.667 leaf.plant™.

2- The use of nano-zinc oxide at a concentration of 75 mg.l"! achieved significant
superiority in some treatments by recording the highest average in the diameter of
the main pink disc and its fresh weight, with an average of 25,250 cm and 366.67
g respectively, Compared to the control plants, While the treatment with zinc
sulphide at a concentration of 150 mg.I"!, which was prepared by precipitation
method, achieved significant superiority in the average dry weight of the main
tablet and the total carbohydrate content in leaves and fruits which reached

25.073 gm, 139.90 and 132.0 mg.kg™' dry weight respectively.

3- The zinc oxide nanoparticles were treated with a concentration of 75 mg. L’!
prepared by sedimentation method was significant on all treatments by recording
the highest mean of chlorophyll index in leaves of 66.52 SPAD units Compared
to the control plants, the same treatment showed superiority in increasing the
content of sulforaphane in fruits. And with an average of 60.48 ug/gm fresh
weight compared to the treatment with zinc sulfide nanoparticles at a
concentration of 75 mg. L', This treatment caused a significant increase in the

auxin content of the leaves amounted 21,500 mg compared to the control plants.

4- Nano zinc sulfide treatment was recorded at a concentration of 75 mg. L
significant increase in the percentages of nitrogen and protein in leaves and fruits,
with a percentage of 1.083 and 6.770% in leaves and 3.700 and 23.125% in fruits
respectively, The percentage of phosphorous in the leaves of the same treatment

was also superior to 7.5%, while the plants treated with nano zinc sulfide at a
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concentration of 150 mg.L! recorded the lowest percentage of 0.875 and 5.468%

in the leaves and 2.250 and 14.062% in the fruits for the same traits respectively.

- The second experiment: It included studying the effect of spraying with Methyl
Jasmonate at concentrations of 25, 50 and 75 micromol.l'! as well as the control
treatment using the soilless cultivation technique. An experiment was designed
using the complete randomized design (CRD) and included a study of four
treatments with nine repetitions for each treatment. The results of the experiment

showed the following:

The treatment of spraying with MeAJ compound at a concentration of 75umol.1°
! had a significant increase in both plant height and leaf area, which recorded an
average of 53.80 cm and 453.75 cm? respectively. The average of the traits
decreased with the same treatment in each of the stem diameter and the fresh
weight of the shoot, and the lowest value was 8.05 mm and 634 g. plant’
respectively. While the spraying treatment with MeJA compound 50umol.l"! was
significantly superior in the number of leaves and their content of chlorophyll and
the percentage of nitrogen, protein and potassium in the fruits and the average
percentage of dry matter in them, and recorded an average of 26.0 leaf .plant™.
and 71.376 SPAD, 2.950%, 18.437%, 61.1% and 10.08% respectively, compared
to the comparison treatment. As for the spraying treatment with MeJA compound
at a concentration of 25 mol.l"}, it was superior in the auxin content in the leaves,
the average main weight, the total carbohydrates and sulforaphane compound in
the fruits, the weight was 22.846 mg.kg! fresh weight, 34.490 gm and 146.690
mg ! dry and 140.12 pg/g respectively.



